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DETAILED ACTION 

1 . This communication is responsive to amended application filed on 09/24/2007. 

2. Claims 1-29 are presented for examination. 

Continued Examination Under 37 CFR 1.114 

3. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
09/24/2007 has been entered. 

Response to Arguments 

4. Response to Claim Objection : Applicant's have amended the claims to overcome 
the objection and are therefore the objection is withdrawn. 

5. Response to 101 rejection : Applicant's have amended claims 1, and 18 to 
overcome the 101 rejection. The amended claims could not overcome the 101 rejection 
(See: Claim Rejections - 35 USC § 101 Below). 

6. Response to 102 rejection : Applicant's arguments have been fully considered but 
they are not persuasive. 

a. Applicant's argued that the reference does not disclose the limitation of: 

"determining one or more geomechanical stresses 
induced by each fracture based on the dimensions and 
location of each fracture." 
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In response, Soliman et al teaches: 

Stress Magnitude 
and Orientation 

Th* firrt parameter to be determined is the 

hnrc, Bmm« frfifivra are %hm reran- 

rilmfar to the least principal stress, the 
questions actually concern wcllbore- and 
stress-orientation measurements. 

plane* If the horizontal segment is drilled 
in the direction of the least stress, several 
vertical fractures may be spaced along its 
axis wherever perforations aire present. This 
"ing is one of the desitm na ram el en to 

be selected. Usually, this Is investigated with 
numerical simulators . If the horizontal seg- 

am is MM wmnflicyiar 5 me H5L 

stress, one vertical fracture will be created 
parallel to the well. RS 1 and 2 show free- 
ing Ire^on w« w^^^^ ( See - page g 66 ). 

As noted above, for every horizontal segment drilled perpendicular to the 
least stress, one vertical fracture will be created as claimed invention. 



Further, 



Determining Magnitude 
and Orientation of 
Least Principal Stress 

If field history does not clearly reveal the 
orientation and magnitude of the least prin- 
cipal stress, on-site tests should be per- 
formed to determine these parameters. 
Three methods to determine stress magni- 

S de and/or orientation exist. Mlcrofractur- 
g, described by Daneshy etal., 1 * may be 
used to measure the least principal stress and 
fracture orientation rfirertlv. Ix.np.spc5 

sonic logging may be used to estimate stress , 
magnitude; however, logging has the dis- 
advantage of ignoring tectonic stresses. 
Strain relaxation mav also be used to festn 
mate magnitude and orientation. 1 3 Because 
the openhole microfracturing technique is a 
direct measurement of stress magnitude and 
orientation, it is recommended for new 

reservoirs. (See: page 967). 
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b. Applicant's argued that the reference does not disclose the limitation of: 

"determining a geomechanical maximum number of 
fractures based on the geomechanical stresses induced by 
each of the fractures." 

In response, Soliman et al teaches: 

Determining tho Optimum 
Number of Fracture u 

To determine the optimum number of frac- 
tures intercepting the horizontal wcUbore 

that is ©eccssaiy to produce the formation, (See: page 968-969). 

Pie, 13 shows thi^ initially total Qq» 
rale increases as the Dumber of fractures tor 
creases. Th e total flow rate reaches a max- 
imum, and then it declines. The number of 
fractures at which tfo maiimum (low rm 
occurs declines with time, reaching five 
fractures after \ month , tffl deciminy to oj qv 

two fractures aft er 24 months. The decline (See: page 969, middle column). 



Further, 

axis) and ky being perpendicular to k M . The 

Mfc»°l «0 curves in Pig. 16 are the same 

as those in Pip, 15, and itncy show n ve rtac- 
' turc3 as optimum. When kw<k*. fewer 
-focturef ar? nyepfo g pnyfrce fa reftef- 

» vnir Thk »c H*mnn«tr*tM f ?f fffl ffi wjfl 

m kjk w *»0.\0, which results in three frac- 
tures being optimum. When k f <k M , the op- 

' limum number of 5555 SflSaSZ m 

"Tact, for the case shown in Fig. 16(V*» 0 (See: page 969). 

7. Examiner finds applicant's argument unpersuasive and ^therefore the rejection 
is maintained. 

Claim Objection 

8. Claim 24 is objected to because of the following informalities: "generate" should 
be replace with "generating". Appropriate correction is required. 
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Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

9. Claims 1-29 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

c. It is unclear what "optimizing" mean in the claims. 

d. Claims 1,18, and 24 recite "predicted stress field". It is unclear what does 
that mean. 

e. Claim 2, 19, and 25 recite "...performed prior to creating any of the 
fractures....". It is unclear what applicant mean by "prior to creating any of the 
fractures". There is no any step that shows a "creation" of fractures in claims 1 , 
18, and 24 (See: missing steps). 

10. Claims 1,18, and 24 are rejected under 35 U.S.C. 112, second paragraph, as 
being incomplete for omitting essential steps, such omission amounting to a gap 
between the steps. See MPEP § 2172.01 . The omitted steps are: 

f. As per claim 1,18, and 24, for example claim 1 recites: 

(c) determining a predicted stress field based on the gcomcchanical 
stresses induced by each fractureiaadi 

id). ^•JieJ3it!njg^n_<;>Em;nizedj^ 

n^otc fracturcy in a swbteiTuncan formation. 

there is missing steps between the steps of (c) and (d). It is unclear how to get 
from step (c) to step (d). 
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g. As per claims 1, and 18, "predicting" stress field, "optimizing" a number, 
and/or "creating" fractures are omitted steps. 

h. As per claim 24, "predicting" a stress field, and/or "creating" fractures are 
omitted steps. 

11. All dependent claims which depend on rejected claims are also rejected because 
of their dependency. 

Claim Rejections - 35 USC § 101 

12. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

13. Claims 1-29 are rejected under 35 U.S.C. 101 because the claims are directed to 
a judicial exception to 35 U.S.C. 101 i.e. natural phenomenon and are not directed to a 
practical application of such judicial exception because the claims do not require any 
physical transformation and the invention as claimed do not produce a useful, concrete, 
and tangible result. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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14. Claims 1-29 are rejected under 35 U.S.C. 102(b) as being anticipated by M.Y. 
Soliman, J. L. Hunt, and A. M. Elrabaa, "Fracturing Aspects of Horizontal wells", herein 
referred as Soliman, 1990 Society of Petroleum Engineers, pages 966-973. 
As per Claim 1 : 

Soliman discloses a method of optimizing a number, placement and size of 
fractures in a subterranean formation (See: "Summary" in page 966) comprising the 
steps of: 

(a) determining one or more geomechanical stresses induced by each fracture 
based on the dimensions and location of each fracture (See: page 967, 
"Determining Magnitude and Orientation of Least Principal Stress"); 

(b) determining a geomechanical maximum number of fractures based on the 
geomechanical stresses induced by each of the fractures (such as... reaching five 
fractures after a monthfl.e. five fractures are maximum number of fractures) 
but declined to only two fractures after 24 month... ;See: page 969, middle 
column, lines 9-13); 

(c) determining a predicted stress field based on the geomechanical stresses 
induced by each fracture (See: page 967, "Determining Magnitude and Orientation 
of Least Principal Stress"); and 

(d) generating an optimized number, placement and size of one or more fractures 
in subterranean formation (See: Figs. 15, 16, 17, table 2 and corresponding texts). 
As per Claim 2: 
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Soliman discloses the method according to claim 1, wherein steps (a), (b), and 
(c) are performed prior to creating any of the fractures in the subterranean formation 
(such as ...a simulated fracture is initiated. ..;See: page 971, left side, lines 5-10). 
As per Claim 3: 

Soliman discloses the method according to claim 1, further comprising the steps 
of: determining a cost-effective number of fractures; determining an optimum number of 
fractures, where the optimum number of fractures is the maximum cost-effective 
number of fractures that does not exceed the geomechanical maximum number of 
fractures (such as determine the optimum location of the well to yield maximum 
exposure of the pay zone...; See: page 970, right side, lines 15-17). 
As per Claim 4: 

Soliman discloses the method according to claim 1 , further comprising the step of 
spacing the fractures a uniform distance from each other (See: Fig. 2). 
As per Claim 5: 

Soliman discloses the method according to claim 1, further comprising the step of 
creating the fractures with a uniform size (such as... fractures are identical in physical 
dimensions. ...;See: page 969, left side column, lines 3-5). 
As per Claim 6: 

Soliman discloses the method according to claim 1 , further comprising the steps 
of: creating one or more fractures in the subterranean formation; and repeating steps 
(a), (b), and (c) after each fracture is created (such as ...multiple fractures may be 
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created...; See: "Conclusion" lines 1-3). 
As per Claim 7: 

Soliman discloses the method according to claim 6, wherein the repeating step 
comprises the steps of,gathering and analyzing real-time fracturing data for each 
fracture created (such as ...an actual well was logged between....; See: page 971, 
right side, lines 1-4; Table 2). 
As per Claim 8: 

Soliman discloses the method according to claim 7, wherein a well is placed in 
the subterranean formation, the well comprising a wellhead, a tubing, and a well bore 
(See: fig. 2), the well bore comprising a downhole section, and wherein the gathering of 
real-time fracturing data comprises the steps of: (i) measuring a fracturing pressure 
while creating a current fracture (such as ...the limits of the treatment pressure to 
achieve certain fracture growth can be determined... ;See: page 970, right side, 
lines 4-14); (ii) measuring a fracturing rate while creating the current fracture; and (iii) 
measuring a fracturing time while creating the current fracture (such as ...the number 
of fractures at which the maximum flow rate occurs declines with f /me...; See: 
page 969, middle column, lines 9-13). 
As per Claim 9: 

Soliman fails expressly to disclose one or more transducers located at the 
wellhead. However, the limitation, one or more transducers, is deemed to be inherent to 
the teaching of Soliman as page 970 right side column, lines 4-14, which shows 
determination of pressure. The determination of pressure will be impossible if there is 
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no any sensing device at the wellhead in the system of Soliman. 
As per Claim 10: 

Soliman fails expressly to disclose one or more transducers located at the down 
hole. However, the limitation, one or more transducers, is deemed to be inherent to the 
teaching of Soliman as page 970 right side column, lines 4-14, which shows 
determination of pressure. The determination of pressure will be impossible if there is 
no any sensing device at the down hole in the system of Soliman. 
As per Claim 11: 

Soliman discloses the method according to claim 8, wherein the fracturing 
pressure is measured in the tubing (such as ...equation A-5 andA-6 ensure the 
continuous change of pressure and rate inside the fracture...; See: Appendix A 
equation A-5 and A-6). 
As per Claim 12: 

Soliman discloses the method according to claim 7, wherein analyzing of real- 
time fracturing data comprises the steps of: determining a new stress field, based on the 
real-time fracturing data; and comparing the new stress field with the predicted stress 
field (such as an actual well with stress every 10 ffand ...simulated fracture... and 
comparison is done in Fig. 17; See: page 971, left side, lines 1-15). 
As per Claim 13: 

Soliman discloses the method according to claim 12, further comprising the step 
of decreasing the number of fractures in response to the real-time fracturing data (such 
as ...the number of fractures at which the maximum flow rate occurs declines 
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with time...;See: page 969, middle column, lines 9-13). 
As per Claim 14: 

Soliman discloses the method according to claim 12, further comprising the step 
of increasing the distance between the fractures in response to the real-time fracturing 
data (such as... penetrate 40 ft, instead of 5ft,.... ;See: page 971, left side, lines 25- 
37). 

As per Claim 15: 

Soliman discloses the method according to claim 12, further comprising the step 
of adjusting the size of the fractures in response to the real-time fracturing data (such as 
...the limits of the treatment pressure to achieve certain fracture growth can be 
determined... \See: page 970, right side, lines 4-14). 
As per Claim 16: 

Soliman discloses the method according to claim 1, wherein the subterranean 
formation comprises a well bore comprising a generally vertical portion (such as 
...vertical fracture.. ..;See: page 967, right side column, lines 36-40; Fig. 3 Vertical 
and horizontal wellbore). 
As per Claim 17: 

Soliman discloses the method according to claim 16, wherein the well bore 
further comprises one or more laterals (Fig. 2). 
As per Claims 18-29: 

The limitations of claims 18-29 have already been discussed in the rejection of 
Claims 1-3, 6, 7, and 12. They are therefore rejected under the same rationale. 
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Conclusion 

15. All claims are rejected. 

Examiner Remarks 

16. Examiner's Note: Examiner has cited particular columns and line numbers in 
the references applied to the claims above for the convenience of the applicant. 
Although the specified citations are representative of the teachings of the art and are 
applied to specific limitations within the individual claim, other passages and figures 
may apply as well. It is respectfully requested from the applicant in preparing 
responses, to fully consider the references in their entirety as potentially teaching 
all or part of the claimed invention, as well as the context of the passage as 
taught by the prior art or disclosed by the Examiner. 

Examiner Request 

17. In the case of amending the claimed invention, Applicant is respectfully 
requested to indicate the portion(s) of the specification which dictate(s) the 
structure relied on for proper interpretation and also to verify and ascertain the metes 
and bounds of the claimed invention. 

MPEP states : 

"...with respect to newly added or amended claims, applicant should show support in the original 
disclosure for the new or amended claims. See MPEP § 714.02 and § 2163.06." 

Communications 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Kibrom K. Gebresilassie whose telephone number is 571-272-8571. The examiner can 
normally be reached on 8:00 am - 4:30 pm Monday to Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kamini S. Shah can be reached on 571-272-2279. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 
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